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e1 NOTE-Section 3.1.2 was editorially revised in J\!ly 2003. 

1. Scope 

1.1 This guide is intended to ass~st in the development of 
conceptual site m·odels to be used for the following: (J) 
integration· of technical information from various sources, (2). 
support the selection of sample locations for establishing 
background concentrations of substances, (3) identify data 
needs and guide data collection ·activities, and (4) evaluate the 
risk.to human health arid the environment posed by a contami-· 
nated ·site. This guide g~nerally describes the major compo
nents of conceptual site models, provides ah outline for 
developing mode~s, and presents an example of the partS of a· 
model. This guide does not provide a detailed description of a 
site-specific conceptual site model because conditions at con~ 
taminated sites can vary greatly from one site to an()ther. 

1.2 The values stated in either inch-pound or SI units are to 
be regarded as the standard. ·The values given. in parentheses 
are for i.Pformation only. . . 

1.3 This ,guide is intended to apply tp any contaminated site. 
1.4 This standard does not purport to' address all of the 

safety concerns, if any, associated with its use. It is the 
responsibiliiy .of the user of +his ,standard to estC;blish appro
priate safety ciiui health practices 'aiufaetf!rmine the ·applica
bility ?f'reiulato~ li1'J'l.itations prior· to Use. 

2. Referenced Documents 

2.1 ASIM Standards: 2 

D 2216 Test Method for Labo~~tm)' Determination ofW~ter 
(MoistUre) Content of Soil and Rock ·. 

2.2 EPA :Documents:3 

Guidance.for' Data :Useability in Risk ~sessm~nt (P;_n AJ 
F~TJ.p.l,. Publication 9285.7-09A; PB 92-963356, A.P.ril, 
1992 . . ' 

1 This gwd~ is under the jurisdiction of ASTM Committee E47 on Biological 
Effects and Environtnental Fate and is the direct responsibility of Subcomminee 
E47 .05 on Risk Assessment. Co=unication, and Management. · 

Current edition approved March 15, 1995. Published May 1995. 
2 For referenced AS1M standards, visit the ASTM website, www.astm.org, or 

contact ASTM Customer Service at service@astm.org. For Annutil Book of A.STM 
Standards volume information, refer 'to the sta11dard' s DOcument Summary page on 
lhe ASTM website. . 

3 Available from Standardization Documents Order Desk, Bldg 4 Section D, 700 
Robbins Ave., Philadelphia, PA 1911!-5094,'Attn: NPODS. 

Guidance for Data Useability in Risk Assessment (Part B), 
OSWER Directive 9285.7-09B, May 1992 

· Guidance for Conducting Remedial Investigations and Fea
sibility Studies Under CERCLA, OSWER Directive 

· 9355.3-01, October 1988 

3. Terminology 

3.1 Definitions: 
3.1.1 background concentration, n-the concentration of a 

substance in ground water, surface water, air, sediment, or soil 
at a source(s) or nearby reference location, and not attributable 
to the souice(s) under consideration, Background samples may· 
be -containiilated, either by naturally occurring or manmade 
sources, but riot by the source(s) in question. 

3.1.2 conceptual site model, n-'-foi 'the··purpose of this 
guide; a written or pictorial representation of an environmental 
system and the biological, physical, and cheniical processes· 
that determine the transport of ·comani.inants from sources 
through environmental ·media · to environmental receptors 
within· the system. ' · · . . 
· 3.1 .3 contaminant, n-any substance, including any ··radio-· 

logical· material, that is potentially hazardous to human healtli 
or the environment and is present i.Ji: the ·environment at 
concentrationl;:'above Its backgtoun.d' concentration. -. 

3.1A contaminant release, n-movement of a substance 
from a source into an environmental medium, for example, a 
leak; spill, volatilization, runoff, fugitive dust emission, or· 
leaching. 

3.1.5 environmental receptor, n-humans and .. other living 
organisms potentially exposed to and adversely affected by' 
contaminants because they ~e· present at the source(s) or along 
contaminant' migration pathways. . . 

3.1.6 environmental transport, n-movement of a chemical 
or physical agent in the" environment itfter it has beeri released 
from a source to an environmental medium, for example, 
movement through the air, surface water, ground water, soil; 
sediment, or food chain. 

3.1.7 exposure route, n-the process by-which a contami
nant or physical agent in the environment comes into direct 
contact with the body, tissues, or exchange boundaries of an 
environ.o::tental receptor organism, for example, ingestion, hi
halati90: denpal absorption, root uptake, and gill uptake. . .... .. . . . 

Copyright C ASTM International. 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 1S428·2959, United States. 
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3.1.8 migration pathway, n-the course through which 
contaminants in the environment may move away from the 
source(s) to potential environmental receptors. 

3.1.9 source, n-the location from which a contarninant(s) 
has entered or may enter a physical system. A primary source, 
such as a location at which drums have leaked onto surface 
soils, may produce a secondary source, such as contaminated 
soils; sources may hence be primary or secondary. 

4. Summary of Guide 

4.1 The six basic activities associated with developing a 
conceptual site model (not necessarily listed in the order in 
which they should be addressed) are as follows: (1) identifi
cation of potential contaminants; (2) identification and charac
terization of the·source(s) of contaminants; (3) delineation of 
potential migration pathways through environmental media, 
such as ground water, suiface water, soils, sediment, biota, and 
air; (4) establishment of background areas of contaminants for 
each contaminated medium; (5) identification and character
ization of potential environmental receptors (human and eco
logical); and (6) determination of the limits of ~e study area or 
system boundaries. 

4.2 The cqmplexity of a conceptual site model should be 
consistent with the complexity of the site and available dat~ .. 
The development of a conceptual site model will usually· be. 
iterative. Model developm~nt should s.tart as .early·in the .site 
investigation process as possible. The model should b.e re~ed 
and revised throughout.the site investigation process to incor
po~te additional site data. The final model should co~tain 
suffi.c~ent information· :to support the development of current 
and future exposur~ scenarios. . .. 
. 4.3 .The concerns of ecologi<;:al risk assessment are different 

from those of human-health risk assessment, for _exainple, 
~poitant migra_tion pathways, exposure routes, ~d environ
rp_ental re<;:~ptors . .'I)l.~e~ ~erences are usuaily suffi.cient_.to 
warrant -separa~e descriptions-:~d representati9ns of thee con
ceptual site ~odel .-in the human ):l.ealth and . e~qJogical risk 
assessment reports. There will .be elements of th.~ conceptual 
s~te wodel that are common to both. representations, )lowever, 
and the risk .assessors shoul~ dev(flop these together tq-ensl,l!e 
consistency. 

5. Significance and Use 
5.1 The information gained through the site .investigation is 

used. to characterize the physical~ _biologicaL: an:ct cheril,ica1 
systems existing at . a site. The processes .. that determine 
contaminant releases, contaminant miir'ation, 'aii'd etl'\lironnien
tal receptor exposure to contaminants are described and il:ite
grated in a conceptual site model. 

5.2 Development of this model ·is critical for deterlnining 
potential exposure routes (for example, ingestion ·and. ·inh.ala-· 
tion) and for sugg~sting possible effects of the contaminants on 
human health and the -environment. Uncertainties associated 
with the conceptual site model need to be identified clearly so 
that efforts can be taken· to reduce these uncertainties. to 
acceptable levels. Early .. versions of the model, which . are
usually based on limited or incomplete information, will 
identify and emphasize the uncertainties that should be ad
dressed. 
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5.3 The conceptual site model is used to integrate all site 
information and to determine whether information including 
data are missing (data gaps) and whether additional informa
tion needs to be collected at the site. The model is used 
furthermore to facilitate the selection of remedial alternatives 
and to evaluate the effectiveness of remedial actions in reduc
ing the exposure of environmental receptors to contaminants. 

5.4 This guide is not meant to replace regulatory require
ments for conducting environmental site characterizations at 
contaminated (including radiologically contaminated) sites. It 
should supplement existing guidance and promote a uniform 
approach to developing· conceptual site models_ 

5.5 This guide is meant to be used by all those involved in 
developing conceptual site models. This should ideally include 
representatives from all phases of the investigative and reme
dial process, for example, prelirnin_ary assessment, remedial 
investigation, baseline human health and ecological risk as
seSsments, and feasibility study. The conceptual site model 
should be used to enable experts from all disciplines to 
communicate effectively· with one another, resolve issues 
concerning the site, and facilitate the decision-making process. 

5.6 The steps in the procedure for developing conceptual 
site models include elements s9metirnes referred to collectively 
as site ch~acterization .. Although not wit~n the scope of this 
guide, the conceptual site model can be used during site 
remediation. 

6. Procedure 

f?.l Assembling Infonnatiori-:Assemble historical :~d cur
rent ~ite-related information from maps: aerial imag~s, .cross 
sections,_ environmental data, records, reports, studies, and 
other information so'urces. · A visit(s) to the site by those 
preparing the. conceptual-§ite model is recommended highly. 
The quality of the information being assembled· should be 
evaiuated, preferably inducting quantitative methods, and the 
decision to use the-\oior.ination should be based' on tlie· data's 
meeting objective qualitative and. quantitative criteria For 
more information on assessing the quality .. and accuracy of 
data, see Guidance for Data Useability in Risk ·Assessment 
(Pan A) and Gu,idan{:e for Data Useabili_ry iri Risk Assessment 
(Part B). Methods used fcit 91Jtaining an~ytical data s!J.ould be 
described, and sources ofinfoi:mation, shoUld be ieferenced. A 
conceptual site model sl;10uld be develope~ foievety sit-e ~ess 
there are multiple. sites in proximity to one another ·such ·tha:t it 
is riot pcissibl~ to deter1nine the i.lidlVi.du.al source or solli-ces of 
contamination. Sites may be aggregated in that ." case. A 
conceptual model should· then be developed for _th_!< aggreg<!_te. 

6.2 Identifying Contaminants-::)dentify co_n,~arnirf.ants in the 
ground water, surface water, soils; sediments, biota, · arid air: If 
no contaminants are found, the conceptual site model should be 
used to help document thi·s finding. · · . · .. · · 
· 6_.3 . Establishing· .. . :Back,gr9und · Con.cimtratiol]s . of 
Contaminants-'-Background samples serve three major func,. 
tions: (1) to establish the rang~. of concentrations of an analyte 
attributable to'D.attiral occurrence at tlie site; (2) to establish the 
range of concentratio'ris of an analjte. attributabie to source(s) 
other than the s6urce(s) under consideration; and (3) to help 
establish the extent to which contamination exceeds back
ground levels. 
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6.3.1 -The conceptual site model should include the naturally 
occurring concentrations of all contaminants found at the site. 
The number and location of samples .. needed to establish 
background concentrations in each medium will vary with 
specific site conditions and requirements.- The model should 
include sufficient background samples to distinguish contami
nation attributable to the source(s) under consideration from 
naturally occurring or nearby anthropogenic contamination. 
The procedures mentioned in 6.2 and 6.3 are ·sometimes 
grouped under the general heading of contaminant assessment 
and may be performed as a separate activity pnor to the 
development of a conceptual site modeL 

6.4 Characterizing Sources-At a minimum, the following 
source characteristics should be measured or estimated for a 
site: 

6.4.1 . Source location(s), boundaries, and volume(s). 
Sources should be located accurately on site maps. Maps 
should include a scale and ·direction indicator (for exaniple, 
north arrow). They should furthermore show where . the 
source(s) is located in relationship to the property boundaries. 

6.4.2 The potentially hazardous constituents and their con-· 
centrations in media at the source. 

6.4.3 The time -of initiation, duration, :and rate· of contami
nant release from the source. 

6.5 Identifying Migration . Pathways-Potenti-al ·migrati-on 
pathways through ground ~ater, ·surface water, . air, .• soils; 
sediments, ·and biota should be identified "for each source. 
Complete exposure pathways should- be identified and distin
guished from ·incomplete pathways. An exposure pathway is 
incomplete if any of the following elements are missing: (1) a 
mechanism of contaminant release from primarY or secondary 
sources, (2) a transport medium if potentiai environmental 
receptors are not located at the' source, and (3) a point of
potential. contact "c)f environri:J.erital receptors with the "contanii
nated medium. The potentia.J. for both current arid future 
releases and migration of the confaminiu:its a.J.ong the complete 
pathways to the "environmental receptors should be deterniined. 
A diagram (similar to that in Fig. Xl.4) of exposure pathways:· 
for all source types at a site should ·be constructed. This 
information should be .consistent with the narrative portion and 
tables in the exposure assessment section of an exposure or risk 
assessmenL--_Tracking. contaminant migration from sources to 
environmental r~ce_ptors is one of the most important uses of 
the conceptual sit~ model. · · . 

6.5.1. .Ground Water Pathway-This pathway should be 
considered when hazardous solids· or liquids have or may have 
come into contact with the surface or subsurface soil or tock. 
The following should b~ considered further in that ·case: 
vertical distance to the satUrated zone; subsurface flow rates; 
presence and proximity of downgradient seeps, springs, or 
caves; fractures or other preferred flow paths; artesian condi
tions; presence. of . wells·; especially those for irrigation or . 
drinking water; and, in general, the underlying ·geology and 
hydrology of the site. Other fate and transport phenomena that 
should be considered include hydrodynamic dispersion, inter
phase transfers of contaminants, and retardation. Movement 
through the vadose zone should be considered. 

6.5.2 Surface Water and Sediment Pathway.,-This pathway 
should always be investigated i.n the following situations: (1) a 
perennial body of water (river, lake; continuous stream, drain
age ditch, etc.) is in direct contact with, or is potentially 
contaminated by a source or contaminated area, (2) an unin
terrupted pathway exists from.a source. or contaminated area t o 
the surface water, (3) sampling and analysis of the surface 
water body or sediments indicate contaminant concentrations 
substantially above background, ( 4) contaminated ground wa
ter or surface water runoff is known or suspected to discharge 
to a surface water body, and (5) wider arid conditions in which 
ephemeral drainage may convey contaminru;ts to downstream 
points of exposure. 

6.5.3 Air Pathway-Contaminant transport through the air 
pathway should be evaluated for contaminants in the surface 
soi}, sul:Jsurface soil, surface water, or other media capable of 
releasing gasses or particulate matter to the air. The migration 
of contaminants from air to other environmental compartments 
should be considered, for example, deposition of particulates 
resulting from incineration onto surface waters and soil. 

· 6.5.4 Soil Contact Pathway-Contaminated soils that may 
come into direct contact with human or ecological receptors 
should be investigated. This includes direct contact with. 
cher:nicals .through dermal absorption and direct exposure to 
gam.Iila radiation fro_m radioactively . contaminated soiL There 
is . ~ potential for hw:i:lan and ecological receptors to be exposed 
to containiriailts it· different· soil depths (for example, humans 
may be exposed t<fbnly surface and subsurface soils, whereas 
plants and animals may encounter contaminants that are buried 
more deeply). This should be. considered when contaminated 
soils are being evaluated. . 

6.5.5 .Biotic· Pathway-'--"-Bioconcentration and bioaccumula
tion in organisms and the resulting potential for transfer and 
biomagnification .along food chain.s and environrri.ental trans
pQrt by 3.ni.mal moyei!].ents spoul4: be COI1Sidered. For ei'(ample, 

. many grganic, lipophilic COf!~ants ,found in soils or sedi
ments can bioaccumulate and-bioconcentrate in organisms such 
as .plimlcton, worms, or herbivores ·and biomagnify -in organ~ 
isms : such .as carnivorous fish .and mammals or .birds:.· The 
movement of contaminate_d biot~ ·e:an t:iansporfcon~ants. 

6.6 IdentifyiYJ.g Environme11tal Receptors-Identif)r environ
mental receptor~ currently or potentiilly exposed to site 
contamiiiants. This includes hiunaris and other organisms that 
are in direct contact with the source of contamination, poten
tially present iuoiig the miiration pathways, or located in the 
viclnity of the site~ It is . adv:)."sable to compile a list of taxa 
representative of the major groups of species present at the site. 
It" will rarely be possible or desirable to identify all species 
present at a site.- It is recomineii.ded that the conceptual site 
model include species or gUilds representative of major trophic 
levels·. The compleXity and-iterative nature of the conceptual 
site model.has already been mentioned in 4.2. · 

6.6.1 Human Receptors-The conceptual site model should 
include a map ·or maps indicating the physical boundaries of 
areas within which enVironmental receptors are potentially or 
currently exposed to the source(s). or migration pathways; 
separate maps may . be prepared to illustrate specific contami
nants or groups .of contaminants. In . addition,· the human 
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receptors should be represented in a figure similar to Fig. Xl.4, 
which is based on Guidance for Conducting Remedial Inves
tigations and Feasibility Studies Under CERCIA. Fig. Xl.4 
shows the potentially exposed populations, sources, and expo
sure routes. It represents a clear and concise method of 
displaying exposure information. . 

6.6.2 Ecological Receptors-'-The conceptual site model 
should include a map or maps identifying and locating terres
trial and aquatic habitats tor plants and animals within and 
around the study .area or associated with the source(s) or 
migration pathways. Consult local and state officials, U.S. 

Environmental Protection Agency regional specialists, and 
Natural Resource Trustees to determine whether any of the 
areas identified are critical habitats for federal- or state-listed 
threatened or- endangered species or sensitive environments. 
Identify all dominant, important, declining, threatened, endan
gered, or rare species that either inhabit (permanently, season
ally, or temporarily) or migrate through the study area. 

7. Keyword~ 

7.1 conceptual site model; ecological; hazardous waste site; 
human health; risk assessment; site characterization 

APPENDIX 

(N onmandatory Information) 

: Xl. OUTLINE FOR A CONCEPTUAL SITE MODEL FOR CONTAJ.'VIINATED SITES 

Xl.l - The conceptual site modd should include a narrative 
and set of maps, figures, and tables to support the narrau've.-An 
outline of the narrative sections, cilong 'with an example for 
each section, is given below. The example is based on an 
hypothetical landfill' site at which only preliminary sampling 
data are available. 'The landfill site example is intentionally 
simplified arid is for illustrative piaposes on~. Col)cep.tual site 
models may contain considerably more detai(than provided in 
this ... example_. · .· 

X1.1:1 Brief Site Summa~urnmarize the information 
available for the site as this information relates to the site 
contaminants, source(s) of the contaminants;.-migration path
ways, and -potential environmental receptors; A brief descrip
tion of the-clirtent conditions at the site (photographs optional) 
should l:ie included.' The inclus1oii .(jf a sfaildard 7 .5-inin l,Jniteo 
States Geological ·SUf'iey- topographic '·· quadrangle' . map -or 
geologic quatfrangle map;· or both, that show's 'the location of 
the·'site is recommended. All'inaps should contain directionai 
mformation .(for .example, north arrow) and a scale. ·:. ;' 

Example:.-:Geophysical s.ti:rVeys, . aerial photographs, and 
subsurface .. exploration_. at Landfiu No· . .. l (Lf:~·1) r~veal th~ 
presence · qf :at least' ori_Y.· northeast-southwest tien9,i.ng .waste 
trench. The Jrench is 300-ft (91-m) long· and lOO:ft (30-J;II.) 
wide . . Maximum depth . of the Q:ench . indicated . by the soil 
borings is 22 ft (7 in). As deter:inined froni. the soil .boring. 
prograin, the . . waste material .samples indicated that metal 
concentrations were at or below bac~ground concentrations, 
with the .exception of cadmium and manganese in one sample .. 
However, ·· solvents , (methylene chloride and trichloroethene 
(TCE) and pesticides (DDE, DDT, and DDD) were found ar 
concentrations above background in soil-boring samples. ·Soil 
s~ples. taken .from .beneath. the fill indicat~ that downward 
migration qf cont.C!ffiinants h~-ocqmed. 'J)le surficial aquifer 

·(ABC formation) contaip._s _:nat:urallY-. high dissolved solids 
(>2000 mg/L) with. yields of less than 4 gpm. Ground water 
flow in the surficial aquifer is toward the southeast at a rate of 
approximately-15 ft (5 m) per- year.· The terrain is fiat with 
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seeded and natural grasses and small (15-ft (5-m)), widely 
spaced loblolly pme tress covering the site. The site is fenced 
and unused currently. 

Xl.1.2 Historical Information Concerning the Site: 
Xl.l.2.1 Site Description- Describe the history of the site, 

paying particular attention to information affecting the present 
envirooinentaLcondition of the site. - · 

. Ex~mple-~·iF- 1, op~ratedfrom 1960 to 1968. Thi..s trench
type landfill was_. reportedly used for the· disposal of construc
tion rubble and debris, p~cking material, paper, · paints, thin
ners, unrinsed pesticide containers, oils, solvents, and 
cont.aminated fuels. Most of the trenches for waste disposal 
were reportedly oriented east-west and were. 75-ft (23-m) wide, 
350~ft .(10?-m) long, ~d ~. ~stimated 20~ft (6-~)- deep. A few 
empty wntain~rs pres1:1Jilably buried in . the landfill have 
worked their way to the surface and are partially exposed at the 
sit~-- T_he site -was p~y covered ·by an unpaved industrial 
_haulage road- ':.~;'he site was fenced in 1985 and has been unused 
since. ~ 

· X1.1.2.2 Source Characterization-Present site-specific in
formation. to· identify and define the location; size, and condi
tion of the·source(s) ·of contamination at the.site. 
· Exari:J.ple2-Four ·soil borings were used w···characterize the 

waste disposal Ui:rifs ··at LF-1. Fig. X1.1' illustrates the soil 
boring locations. The depth of the soil borings :were SB05 = 28 
(9 'm);. SB06 :: 30 ft (9'.in); SB07 = 30 ft (9 in}. and. SB08 := 30 
ft (9 m) below ground surface. Two of the borings, ·sB07 and 
SB08, .encountered refuse/waste .material. In SB08, the refuse 
was encountered from approximately 8-to 22 ft'(2 to 7 m) 
below ground surface. :The material was n·oted to be burnt 
debris, glass, and organic matter. A much dryer and thinner 
waste zone. was encountered at SB07. The base of the excava
tion at this location· was approximately 10 ft (3 m). Material 
that appeared to:.be b'urnt trash. was noted 1n the backfi,ll. The 
remaining two boringsr. SB05 .and SB06, .did. not encounter 
waste . . One sample was collected from each. of these borings 
(SB05 and -06). These samples were used as background 
samples. Additional samples were collected from SB07 and 

FIG 

SBC 
· resu 

p. 
coni 
of tl 

v 
met: 
all ! 

T: 
ene: 
TCI 
at a 

0 
weD 
not : 

Mo 
Pel 
Voi 

l 
1 

Or! 

' 



., and 
)f the 
•listed 
nents. 
:ndan
:ason-

e site; 

videly 
'enced 

e site, 
resent 

:ench
LStruc
. thin
' and 
sposal 
wide, 
A few 

have 
at-the 

us trial 
.nused 

fie in
:ondi-

ze the 
e :soil 
5 = 28 
3 i= 30 
17 and 
refuse 
. 7 m) 
burnt 

binner 
ccava
aterial 
L The 
ounter 
brings 
:round 
17 and 

0 E 1689 - 95 (2003)E1 

-1. 

I 
. I LF1 

Suspected Area 
'of 

1. 
I 

0·--===20-0'_,=::.400' I 

L 
South Pertmeter 

~ Ground water Flow 

• Soil Boring 
Fence_.! 

• Monitor Well 

<$ Disposal Trench 

F- F Line of Section 
(See Figure 2 for Cross Section) 

100 Year 
Flood Plain 

I Padlocked 
1 Gate 

.:... o 
FIG. X1.1 Location Map for Landfill Number 1; Contours Showing the Potentiometric Surface from which Ground Water Flow Direction 

. was Determined Could be Included in a Separate Figure to Avoid Clutter 

SB08, within the landfill, to characterize the source. ~alytical 
results are summarized in Table XL I. 

Petroleum hydroc.arbons, which were· suspected of being 
contaminants based on the site history, were not detected iri any 
of the samples. 

Volatile organic compounds found in 'the samples included 
methylene chloride and TCE. Methylene chloride was fot1nd in· 
all soil samples in trace amounts (0.005 to 0:008.mg/kg) .. 

The field . qualit)r control iriformation suggestS that methyl
ene chloride may- be a field ·artift;.ct. The chlorinated solvent, 
TCE, was found significantly above background only at SB08 
at a concentration of 0.05 mg/kg. 

Organochlorine pesticides (DDE, DDD;· and DDT), whlch 
were suspected of being present based oil the site history, were . 
not present above the detection limit in any of the samples._ . . 

Comparing metal concentrations of soil samples from SB05 
and SB06 (background samples) with the remaining soil 
samples (SB07 ·and SB08) reveals that SB08 metals data 
exceeded the background soils data substantially Jor one 
analyte. That analyte was manganese (4320 mglkg) .. . 
. X l.L2:3 Migration Pathway Descriptions-Describe the 

route(s) potentially taken by contaminants from the site as they 
migrate: away froin the source through·: the environmental 
media (ground water, . surface water, air, .sediment, · soils, and 
food chain). ' · · · · 

Example: Gro'und ·Water Migration-Three monitor wells 
.. (MWs) were installed at LF-1. The bedrock formation is 

typically . non water-bearing and· -consists of thick clay and 
. clay-stone (Fig. Xl.2). The .unconsolidated materials above the 
bedrock include a. layer of fluvial terrace deposits ... The sand 

TABLE X1.1 Summary of Analytical Results at LF-1A 

Field Identification Number 
Parameter (Method) 

DL8 Units ssosc SB06 SB07 SB08 

Moisture (fest Method D 2216) N/A0 % 20.6 19.1 12.7 21.1 
Petroleum hydrocarbons (SW3550/E418.1 ) 25 mglkg ND25 

E ND2, ND25 ND,. 
Volatile organics (SW8240) 

Methylene chlorideF 0.005 mg/kg 0.008 NDo.ocso NDa.ooio .. NDo.oo5o 
Trichloroethane 0.005 mglkg 0.006 NDo.ooso NDo.ooso 0.05 

Organochlorine pesticides (SW3550/8080) mg/kg . . 
ND~:oo33 4,4-DDE 0.0033 mg/kg NDo.oo33 NDo.oo33 NDo.ooo3 

4,4-DDD .· 0.0033 mg!kg NDo.oo33 NDo.oo33 NDo.ooo3 · NDo.0033 ·. 
4,4-DDT 0.0033 mg/kg NDo.oo33 'NDo.0033 NDo.ooo• · NDo.oo33 

Metals (SW3050/6010) 
Cadmium 0.5 NDo.s . NDo.s ND0_5 NDo.s ND0_5 

Manganese 2 mg!kg 284 178 228 4320 

A Ail results· are expressed on a dry weight basis. 
e DL = detection limit. 
c SB "=soil boring. 
0 N/A =not applicable. 
E' ND" = not detected at concentration x. 
"Suspected laboratory contaminant. 
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and gravels .. that lie· above the bedrock contain water with flow 
veloc*es of:approximately 13 to 18 ftfyear t4 to 5 m/year).·. 
Flow veloc~ties were· estimated, from· penn~ability tests con
ducted at MW06. Recharge at the site is from.runoff associated 
with the nearby area that pools and .stagnates at and near the. 
site. Table Xl.2 con~ the .water quality analyses frqm 
samples of MW05, ,MW06 (upgradient),. and MW07. (down: 
gradient). The upgradient samples contained no contaminants: 

a~ cmic'entrations:·above the detection limits, while the down
gradient sample contained organic contaminants (pesticides):A 
comparison of metals from the downgradient and upgradient 
samples· indicates that the ·concentration of metals in the 
downgradient ground water-does not exceed ·background (up
gradient) concentrations . . 
· ·Example·:, Suiface Water· and &diment Migratio~-The site 

surface :;water :drainage map . is.: shoWn.· in. Fig::. Xl:3: .1bree 

TAB.LE ~1 .2 ·Ground ;3nd Surface Wat~r _Quality ~na!ysis at LF-' .. ·:: ·· 

Parameter 

Volatile organics 
Trichloroethene 
Methylene chloride 

Organcchlorine pesticides . -· -· . 
4,4--DDE 
4,4-DOD 
4,4.DOT. 

Metals 
Cadmium 
Manganese 

Petroleum hydrocarbons 
Volatile organics 

Trichloroethene ' ·· 
Methylene chloride 

Organochlorine pesticides 
4,4-DDE 
4,4-DDD 
4,4-00T 

Metals 
Cadmium 
Manganese 

A DL = detection limit 

DLA 

5 
5 

0.1 
0.1 
0.1 

5 _;-. 

15 

DL Water . 

1000 

1 
2 

0.04 
0.1 
0.1 

5 
20 

8 ND x = not detected at concentration x. 

MW-05 )J~ . : .MW-06)J giL . . M't{-07. )Jg/l. 

. NDo.1 
NDo.1 
NOo.1 

NOs 
ND1s 

)Jg/l SW-02 

NOs 
ND20 

ND5 

.• . N~s :. ':· 

N05 

. _._.N05 

ND0 _, 1 
N00_1 

.. . . . . - -3· -

ND
0

_1 __ , .. _.4_ .. . 

J.Jg/l. SW:P3 J.Jg/l. SW-04 
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FIG. X1.3. Surface Drainage Pattern around Landfill Number 1 

surface water runoff samples and three sediment samples were 
collected at locations shown on the map. Samples SW-02 and 
SD-02 were collected to determine backgrow1d, while .SW-03, 
SW-04, SD-03, and SD-04 were placed downstream of the site. 
The analytical results given in Table Xl.2 indicate that· no · 
contamin~ts are present above background .in any of . the 
samples. There appears to be no contamination entering the 
surface water p(lthway J;rom the site. · · · · 

Example: Air Migration::.:...No air samples were taken ·since 
there was· no indication that vapor or dust cari enter the air 
pathway. The.contarnination"is buried and effectively prevented 
from reaching the air pathway, and the site is covered by a 
thick layer "of .vegetation;· which effectively acts as a natural cap 
and prevents dust from becoming airborne: Qualitativ~ air 
monitoring showed no eviqence of any organic vapo_rs being 
present at .the site during the initial stages of the site investi-
gation. · · 

Example: Soils-This pathway is not complete for humans 
because the site is surrounded by a 6-ft (2-m) fence with a 
padlocked gate and posted with no trespassing signs. Soil and 
sediment samples taken for the surface w_ater pathway did not 
indicate the presence of contamination above background 
concentrations. Also, there was no loose soil at the site since 
the site was covered by a thick layer of vegetation. Exposed, 
empty containers have been_ !ested for the presence of contami; 
nant residues, -and none have been found. The site was 
inspected for evidence of burrowing mammals and other small 
mammals, reptiles, amphibians, or birds that might not be 
deterred by the fence. There was no evidence of any threat to , 
ecological receptors from the soils or direct cGntact. 

Example: Food Chain Tranifer-Samples collected from 
surface water, sediment, and soils indicate that there are no 

contaminants ' present at concentrations · above background. 
There is therefore no concern for food chain transfer (Diornag
ni.fication) in and around the landfill, 

X 1.1.2.4 Environmental .Receptor Identification and 
Discussion-Current and furure human and ecological receptor 
groups should be identified and located on site maps. The 
migration pathways and source(s) that p~ace or potentially 
place the envirsmmental receptors at risk should be discussed. 

Example: The oD.l.y ~eiidential housing in th~ '~cinity of the 
site fs approximately ·2100~ ft northwest of the landfill The 
surficial aguifei is not used as a source of drinking w-ater by the 
residents, and the ground water flow is · toward the ·southeast 
and away_ from the residen_tial ~housing. There is an acti~e golf 
course just to the west of the residential housing. Golf Course 
Lake is rechar:ged from north of the lake and is not influenced 
by LF-1. The golf course does not use the surficial aquifer for 
a drinkin& water so.urce or for irrigating _the golf corirs,e. There 
are no.other human receptors ill the vicinitY .of the site. There 
are no local, state, oi: federally designated declining, endan
gered, or rare . species that inhabit or migrate through the 
vicinity oC the study area. Omer wildlife . species that were 
observed on-site show no evidence of harm from the site. 
Plants on-site include seeded, cool-season grasses, and volun
teer ·native grasses; .herbian vegetation; upland shrubs; and 
coniferous trees. None of the vegetation shows signs of stress: 
The niost likely potentially threatened aquatic habitats are 
Small Lake and Big River, south of the landfill. However, 
.environmental sampling of surface water and sediments (fable 
Xl .2) has not shown any evidence of contaminant migration 

· from the iandfill to the lake or river. Fig. X1.4 illustrates the 
relationships among the elements of the conceptual site model, 
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Receptor 

Human Biota * 
Primary Secondary 

Primary Release Secondary Release Exposure Area Site 
Sources Mechanism Sourc~s Mechanism Pathway Route Residents Visitors Terrestrial Aquatic 

; .. 
.. 

Dust arid/or 
Volatile ~ Wind 

~ Emissioos 

~ 
Infiltration/ 
~ Soil Percolation 

~ 
Infiltration/ 
~ 

Ground 
Landfill Percolation Water 

Number 1 
.. 

t , 
., 

Slonn Surface - ~ Water ~ .• Water . 
RunoH $ediments 

4 Food 
Chain .. 

• = Pathway complete, further evaluation recommended 

0 · = Pathway evaluated and found incomplete, no further evaluation recommended 

* = The terrestrial and aquatic columns can be subdivided as appropriate. 

Examples of terrestrial receptors are: plants, insects, wonns, mammals, and birds. 

Examples of aquatic receptors are: periphyton, benthic invertebrates, insects, and flsh 

Ingestion 0 0 0 0 
~ Inhalation 0 0 0 0 

Dermal 0 0 0 0 Contact 

Ingestion 0 0 0 0 
Dermal 0 0 0 0 Contact 

Ingestion • • 0 0 ,. 
If") halation 0 0 0 0 

Dermal • • 0 0 Contact 

Ingestion 0 0 0 0 
Inhalation 0 0 0 0 

Dermar· 0 .0 0 0 Contact ., Ingestion 0 0 I 0 0 

NoTE 1-This example is based on Figure 2-2 of Guidance for Co"rniucting Remedial I~vestigations imd Feasibiliry_Studies. Under CERCLA. 
. FIG. X1 .4 Example Diagram for a Conceptuai Model at Landfill Number 1 

including the sources, release .mechanisms, patb.w.ays; and 
environmental receptors. 

X l.2 Examples of Maps •. Tabl~s, _cmd Fiiu.re~: -
· Xl.2.1 .Maps-The use of maps in a conceptual site model 

is important. .T,be maps may include United States ·Geological 
Survey topographic and geologic maps, site sketch. maps, .and 
maps diawn to scale." The maps should identifY and loc~t(key 
elements of the ~oriceptu,al site "in:odel including" so"1Jl'ce(s);" 
ground water, surface water, sediment, soil and air_pathway. 
routes (direction of flow); and areas covered by envii:pnmental 
receptor populations' anq. xcigr~tion p~tb~ays. Morp_ho~ogicai 
and geological features ·relevant to the environmental· assess
ment of the" site sh oul1 .be included on a map . . . . 

"Example: Fig~. Xl.l-X1.3 are examples of sketch maps that 
contain a scale, a xioitb arrow,. apd a: l~geil.d. 

X.l-2.~ .. Tables and .figures""""'::Taqle5 ~d, figures should be 
simple ap"d _ea5y to read, with-e~planations Qf .qtiiilified. data and 
abbreviations. All tables and figmes)h~tild.~e referred to. in the 
narrative.. . . ·. ·- ., 

Examples: Tables Xl.l· and XL2 a,nd Figs.·Xl.l-X1:3· are 
examples of simple summary tables and site maps: Fig:.Xl.4 is 
an example .of-a diagnup .. illustrating tbe-relationsbiP.s.between 
primary and secondary sources, release mechanisms, exposure 
routes, and environmental receptors. 

~ ·.·- .. 
·· .. .:.· 

. ASTM lntematio~a/.takes no position respecU~g: tJie ~lidity of any patent rights asserted in "connection Witli any item mentioned·· 
in this standard. Users of this standard are expressly acMsed that determination of the validity .of any sucf1 patent rights, and the risk· 
of infringement of such rights, are ef1tirely their own responsibility. · . .. 

This standard Is _subject to revision. at any time by the responsible tech~ica/ commfttee and must be reviewed every five year; ;;d 
If not revised, eitherreapproved or withdrawn. Your comments are invited either for revision of this standard or lor "additional standtirds · 
and should be addressed to.ASTM lntemationa/ Headquarters. Your commel]tS will receive careful consideration at a meeting·olthe 
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should. 
make your. views known to the ASTM Committee on Standards, at the address shown below. · 

. This standar~ is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box.C700, Wa"st Conshohocken, PA 194"28-2959, 
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at. the above 
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website· 
(www.astm.org). · 
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